Introduction
Geochemical signals extracted from growth bands of hermatypic corals are commonly used as high-resolution paleoenvironmental indicators for reconstructing temperature and salinity variations of tropical surface water masses. The main constraint in using hermatypic corals is their limited geographical range, which is confined to tropical and subtropical seas. In order to deduce high-resolution geochemical temperature signals from nontropical seas, scientists have turned to the mollusk Arctica islandica, which is known for its longevity with reported maximum ages of 200 years [Jones, 1983 
Electron Microprobe Analysis
Elements maps were generated in order to study rhodolith growth and cyclic variations in elemental composition ( rhodolith using radiocarbon analysis.
Element maps also prove useful to examine growth irregularities in the aigal branches (Figure 3a) . Irregularities can be caused by physical abrasion during storms or by feeding activities of parrotfish [Steneck, 1986] , limpets, and chitons [Padilla, 1989] In order to study the qualitative element distribution at the cell level, a detailed element map of the magnesium distribution over a 45x45/zm area was created. Figure 5a shows the magnesium distribution and Figure 5b shows a backscattered electron image (BSE) of L. crassiusculurn. BSE images present a SEMlike view, but they also give an indication of elemental distribution. Lighter-colored areas represent heavier atomic numbers (in this case, low magnesium values), and darker areas represent lighter atomic numbers, such as holes or organic material (which is composed of the element carbon and therefore has a low atomic number). Figure 5a shows a rather uniform distribution of magnesium values. Only cell interiors and cell walls, which apparently contain a thin lining of organic material, contain no or reduced amounts of magnesium. From comparison of Figures 5a and 5b it is clear that the organic cell wall lining appears to be less than a micron thick in the BSE image, whereas the magnesium map shows reduced magnesium values (light grey areas) over a several micron wide area in the contact region between cells. This apparent contradiction is an artifact caused by the X-ray volume resolution of the electron microprobe being poorer than the backscatter resolution. Both the Mg and the Ca counts are depressed in areas containing organic material. Therefore Mg/Ca ratios that were determined by single-point microprobe analysis were unaffected by disturbances created by the organic cell wall lining. The slopes of (1) and (2) It is possible that unattached spherical rhodoliths do not secrete carbonate on surfaces facing toward or buried in the sandy seafloor because of lack of light available for photosynthesis and calcification. Therefore, parts of a rhodolith might not grow during certain times of the year. However, this hypothesis is in contrast to studies by Goreau [1963] , who determined that shading of coralline red algae caused a marked fall in the rates of photosynthesis, but that no significant change in the rate of calcification was observed. Freiwald and Henrich [1994] stress the potential of carbon fixation during periods of light and utilization of stored carbon for calcification during darkness. In fact, some species show optimum marginal growth rates at very low light intensities [Adey and McKibbin, 1970] , and reduced growth during high light intensities.
Another explanation for the reduced number of growth bands in rhodoliths compared to attached living algae is the fact that they are episodically turned over on the seafloor, which makes them more prone to physical damage by abrasion (Figure 3 
